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JcBtTIWriC £ £*f®fct-ft«8SS<jfflffl*^IE?) 
#l^£*;lfte#«8W>*S3fcy5&T«2r«£i:£ 

«Nt t -r ftts i e*8«omsE*ijffl®*^s<7)^»^ 
a. 

cit*Ji4 ] ry f-^-^BwaMi^PBSB*^-^. ft« 

[fS^PSKcift^J 
[000 1] 

[»flo*"r*a«»ff] 777 

i"ft. 

[0002] 

iHWS3fc*?#aBS*vcnft. *sh^±, 

C. W. Tang blzX-oXtyfrX^Ztltz (Appl. Phys. L 
ett. 51 (12) 21, PP.913. 1987) . 
[0003] B5tt*»TOfbfcSH^tt^*»3ftS: 
WBSBT* ft . # 7 x*8E 1 (cjgifi $ tvtz3S®iWft 

■tftco*«HRWT*>ft. 

ssmTx-^mmm^^mmmtm^miK-tt z t 



K2) 001-296837 (P200 1-296837A) 



&£lCJOB-?-ft&ft#&/LT'&ft . 

c o o o 5 ] @4 GwrnzmKm? &mm t^se* 
<vmH-?h V ^ xm.^^mm.i^i^mm^-mx'h 

ft. mXnffl^^ram^^Tc^l 0 (EL) tfn*CT>m 
m&l 1 fc m^cO^^ 1 2cO«»W3c*^iea?ixT 
v^ft. <i^l 1 t^SSl 2«\ •fix-mfl-f-iK.X'f 
•yfl3 (DSW) j&XXfj&H&A't 7f 14 (SSW) 
LTiB»R® 1 5 , »/^T^«EE«l 6$>ft^«^« 
& (T-x) fc:S«3*i.TV*ft. fl-f-181 1 teimm? 
comfelz. feMJkl 2Ultit»J5LTV^. 
[0006] ^<7)J; 3 ^r«^iaT(±. SSJJIiXiBa&tc J; 
9#?Bi^^£ffia^^-Vfcf£fc$*ft 
ft. fctitl l4Ci3HtMSmi,j ( 1 SiS 
m, lSjSn) *«3KS-frft«^t:(i, ;t*fgSSWi<Z> 
A-ZiSM®. (T-X) fc««U -t^ffi^^Btt*^ 
Tstfi (IaM7XVs) tcSftfft. DS 
Wj*^^£ISt|3I^LT«#^SE5-A^-r ft. ffi-^msS 

arrtucsHvca**-*. mmLti7&m±<,zhz,mmn 

ft 9 4 S > T'ti, 7ls-£.U-ht *^B^«^C0 

iSc^h'-rft^stLft. 

[0007] «SE$iJPM«^IS^fcttftl®P*^i, 
m^lzS-z. ft(i^-mSEOA# $ . ^^«^-§-5:#AftB$ 

^.^.iiTV^ft. ^/W-X«fiSl*3* (PWM) H6 
ft*»K:J:oTPlflllfM«*tJC*3fcOTftft. ^ 

jvxwmm ( p am ) 0 7 t^-f <* d ic^ac^ 

lat-^-i. ft *3E<7) A S 5 1= i o t PgiB©JP £ ts i =5r 5 . 

1 =Sr o 7 V- 5X 0 t* *«* ft . 

[0008] m&.mfflwcr>mjmw.xn. mm. zmz 

•frfcv **?tcje*S* t fc: J: -5 TIBtt * *J i * 
a . L^L, ^«S[T iBt6 & *j i * a »^tc«Wl 

i2 s tffi-§-«Si^as^**^#^rasic^-5-r^ft. <t 

#«a«MIJ^Rt4E«*4f<^fiiBR^a*». H8£ 
tiioT^tft. I^t, ^A'y^yx2l{il^i 

2 fcamcaaw ft #ia«*T$> ft . 

SE* s J«I^-ftlcS[iiT^-rft t COTS) ft *^ dfKoOff 
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[0009] mmmififra \^em:^mxMtm 
ST$>tL<,tf8jm(izi,t%t>%^tf t . mmmzizzcoftmm 

[ 0 0 1 0 3 »l*l«t»0*t*SltTS 
fcl/Oi. »^T9-23 2 074-t^$g-C-^$ix-l>ig 

[00 11]4fc, fSHFF 1 1-45071 ^kfBT* 

s^'-ri. f«a, ^2co^«^i®tc«^L^A^^fi : 

[0 0 12] 

< & 0 , W«<0**«pfb6flBWtLT ^ t nana* 
[0013] #f&HJli*>a>4|3]g£*RfeU tStMttM 

m^mmztowt. mm^ftxm?. mmizikt2>& 
4. 

[00 14] 

u ? ^tttcftjiaR^ sua l fcttsssras&rc&aoK 

[00 15] 

w<n— mzm i . 04 1 x n iio^r«m 

#f£ft#S^ 1 0 (EL) #n*05fi^l 1 fcm#<7)7££ 
&12^m^6<MKI!S3;h.T^4. «*ttl lil 
e#*-X-f 7fl3 (DSW) Sr^-LTraWBl 5 



(d). i7(o f>hwzmm^{iLizmnztn:& 

0. ^M12H «BLX-f -yf-14 (SSW) §r^>L 
6&4Wi^m&KSf?£*iT^S. (5 
-^C02o£0|g|6j®(.i, ZtlZtlTVI-v-^&ftom 

icr>m§mi7 (C) fcg^«S*Aa-$-4*2tf>iB» 
211 5 (D) T'£>4. !f!2l>ra&»l 5(D) fcti, il 

[0016] *«fr^t=«J: &|gjg<ttBlirrai , j £SS 
ft$^T^-v^£ffd»ft£0i~3£fflvvci& 
tttfefc, 3 (DSW) fcitf 

T^HL^ 7f 14 (SSW) «:Vvrflt.«3fiS& (T- 
*) fcS^LTv^t^t-TS (01) . mz. DSWj£ 
^LTS6#^T*4ELi,j£ffeM£$-frS£ t 
4. 

[0017]if, *3te*mi , jC0^^^**«ffi 

(02) . -f-itfcPimc. fi-^tt^-f -yf-1 3 
(DSW) *«9aUTfi^£ry*-*-5^4Jfctf><D 

ami 7 (o .r d«ft^± 

Offitt&itcti, 3»/<W Txiz X 4«^coflfe. Mil 
7 (Cj) ^is^tWrUft- i^SixS. ^^Tv>5 

[0018] U* 5 -)T, SHia 17 (Cj ) <7)WJ±&1Z 

(Dj) Taj*s<i*e#«a[<^*Sfc:jct'rjt0H-4 
vi-*-i?com®mi 7 (o T5Bfc$-ii-i.e-^^Etc 

^L^mfftfi*, i>L<tie-f-*SJ; , ?tA#^«S[aj 

SHT1 6Pgp (0.01mA, 0.02mA 0.16mA) £f| 

a-f4*&(C«. rU^-r-^'SStm^JEDtT 1 6 
pgfi (0.1mA, 0.2mA 1.6mA) ISttS J; o\,Z-fh. 

m*mx4 7ti3 (Dsw) zmsmi 5 (d> tc-wo 

HH8fc:Ctfc«#«a[*A*-«-& (03) . JSLh 

too i 9] 01 ow, ru^-v-^'frPtiirt^iS^ 
co0r«. nmn (o tLx%mmmzm^te%, 
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*-&h-£X^ tt^. y"V i^jOTJKRjg Uz 
m&tzii (010 ) , wfixcoftaWUlztt LX ii&to&fi 
*) mi* < . f&&tfrnfc * v v jftj&W* & 4 . 
ryf-ir-i^-JBOfc^fctt (HI 1 > . tt* 

[0020] %mH(cov^TfcH4r(c|IRJg$^v^. 

4. mwmi 7 (o h Lxwfiimzm^fzm^zi,^ 
r'jft- -ewma^ # $ t mmizitmi- 4 . 

[00 2 1] *JKBO0 1 - 3 £0U5* l JtraBdsnafcts 
wni, wnmi 7 (c) t LT«E«K»«at»9Wffl 
*^r«g-C$>4* i . ^£«^gtcov i »Tl?S^$ix4t<7)r« 

[0022]^, jjeoMTti^rttWiHftjteas^^ffl 

m^^zii^x^mm^^m-^^zm 
mvz 4 1 cota 4 *\ $ 

[00 23] 
[0024] Jlttflaj 1 

[00 25] IT 02BJ5ESiKeDol^^'5^»K 3 1 
5:1 2 0X1 0 0mm<9*££k:OTTL*:. jISO?* 
h l jy/77^-ffiC±-7TITO^90mm, b 
7f300Aim ( I TOif@2 7 Oum) X2 7 2*t^ 

^-yiniLT. xh7^r«s-ti3 2 (me) * 

[0 0 26] £Og«£*ifcfrU UV-^WMSlfcii 
LT*><5K^S»<a^H«t'C. iWOE5S*<2x 
1 0-<PaaTiz%Z>£T%mitz. *«SrE«$^ 
M^oi'T-iXSrl 5nm, b* (m-*^ 
7i-W</-*) £ 6 0 nmmizM&LTJEnM 



&M3 3*&fSLL?z. ZhlZ^ 8-bHn^v-^yj>- 
-T^S-^A^ (A 1 q3) ?:60nmIfLTt 

s^7t®3 4^0B£L. z<r)immzvi-*7J>mm.izz 
t»vzY—wy (.mmmns.0. 5nm) Lfc. & 

(c. Htt«s*^^r4>-^K-vx^$-SffiHti73t^ a5 
^SKf^^SV^TCiX^^llI^L. Al|240nm 
(DBZlzmmi-X. 1 0 0mm. t7f300ji/m 
(AltS2 5 0//m) X2 002fs0^h5-f 

S3 5 (mm) ij&RLti. 
[0027] sotiewi;* b y4 -nm—ns 2 

3 4 *«&4 iXT 0 , W««tf3SE^fc:*«W*f6MaB : F- 
( 1 Big) j^fcSix/cftaffteW? h 'J 
$kW.X'hh. It«7C^$^2 7 0^mX2 5 0wmf 
$>9. W*St«27 2X2 0 0<1TJ)4. $r*5, 

[0028] iMzm^mmnm-mtezm^m n.m 
-wmzm&mi 2tLx. ni~3(c*u^«^a 

(CT>'W-:'****Tofc. 5 (D) 

jg-c&y. y'j^-'jmmmmi 7 (chc 

ti. IBiSiKl 5(D) <75fi-^«a<0*:&3fcJtWLTHS 

fS^^gP^^±^$^«BgtT^4„ ttJRttRStt& 
fMi, 7l/-i«)gSt6 0Hz (^>^-lx-x) , r 
i— r-f-Jtl/2 0 0-Ctfo^. l^aEHWiiJO^T 
B$f3l 6 6. 5// stfOd"^. 7*Uf-ir-> J <?D«HB6Sr2 

0 s , lOiusSrU-fe-y hB#rat Lt-c. 4^c. 
r U f-^-i^KB^S -eix^ix«^-«gE^ 1 0 

1 6PtiS^N°^-y«*2:$-y:^i;C:^. ^#tl<0P^ 

0. 1 mA(0fitaiST7 0 c d/m>T*ofc. 
[00 29] HSfe0lj2 

[0030] mi&m3 

«(cLT**i3Se£S»&U;. 2 5 6Pilic7) c fc3^1gS# 

^-i?co®m<,z£-ox&mm&£u~ozttfx'% htz 

[0031 ] 

7-y*-*-S*0««)«*l 7 (C ) fc LT«ffi!gSr«^ 

l/vtc t mtummm 3 1 isi«tc Lxa^a^iBiftL 

tz. 7'Jf^-y«lfff«, -en-fil^PgptcjStTt 
9«feM3^Rtt. v^copgPtcM 
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[00 3/2] $mm5 

'VUXWRSSlk WVXW&Mk hitT 2 5 6 

;W**H3SllfcJ:S 1 6KISt3MtT-?-^m<S-^« 
D — >-'<t)2&£ tc J: o T feWBtt £ «o £ fc *»"C S , 

[0033] mmme 

I TO^HHmffi^CDOV^^'^^S^^ 12 0X100 

S:i-5TITO5:I?9 0mm, (§8 0 At m«5X h 7 

mitl 00^mh'7ft8 1 6 (3X27 2) *E^£ 

[0034] iWC^'M? fhlsisAh (.m&mitiM 
(80 SSL ofpr-800) *^ty3-hSfc:«tO!S— «S 

1 6 O'CT'^jlT* Ut. i^^--y/cn*7* 
h^X^tCti. iH6 5junu Jl£ 2 3 5 ju m^JfeiiJf §3 
P&5*>\ iti^TnjCtt 1 0 0wmh'7ft8 1 6ffls Jl£ 
JffotZte3 00«mt7fT2 0 OfflEBSfLTV**. 
[00 35] JESSS!»«t:fflSELT««l*l<0jl5S 
«**2 x l O" 4 P aJ,;TFfc:$:**Ti»«Lfc. &&£H] 
IES*=Sn&*<l>, ^7^o>-T->-£l 5nm, bX (N 

[0 0 36]M^7-->/ffltU, -?X?Uftb 

V^fc. H-?X7c7)?|-»(i 1 2 0 x 8 4 mm, 
^«4J-0*S«2 5^mTS>'9. ^64mm, Hi 0 
O/tm^h^^rttranSP^t-yf-S 0 0/zmT2 7 

2#E«$fiTH4. #xh5'fr#BBpa5u±> ihp 

»i:lfiS^S«2 0jum, JfS 2 5Atm<0*Bfe»*«l . 
8mmm%l,zMl&ZtiX^& . i'-v K— vx^li*!-^** 

[0037] ^BteSffli^ h-?x^ ££«irfrfc:E!B 

£E^ Lfc. Zcr>m. XY^A TttJB— MP^* K- 

tESSiii. CieOttJBTO. 311%«1,3,5,7, 
8-^->'^^f-;U4,4-> ; 7 0D-4-rK7-3a,4 



'(5) 001-296837 ( P 2 0 0 1 - 2 9 6 8 3 7 A ) 

a—>'7-F-s--f yf-ty- (PM546) £ K-b 
y^t^A 1 q3£2 1 nmlft, G^(M^^- 

-yfLtz. 

[0038] mz^ i^-v ? £ 1 b y -HH% L 

^ffiS^Sg-mS^^-V-tc^^-ttLT. 111% 
C04 - (yy7/^fl^y) - 2 --Xf-Zl'- 6 - (^'j. 
oU>Vk*?-»J^) h'yy (DC JT) J-F-fy/'L 
fcA 1 q3£ 1 5 nmlflt, R5Bfeil£/^--> 

[0039] ££>tC^-vK-VX;?£— fcfy^H^L 
fcffi«<?5*-1Mfc' - ytCfflB**)* LT\ 4,4'- 
b'X (2,2'-y'7x^t'^H y'7i^ (DPV 
B i ) £20 nmlf Lt, B?&3\yf ^^--V^L 
fc. R. G. B-?-ix^<0^3taii. ^F7-(7lS- 

^zm^z^h. 

[004 0 ] DPVB i £ 3 5 nnu A 1 q3£ 

1 0 n mlgfgltlf Lfc. CI Wf£. 3UR« £ U 
«:$^UH-fy/ (RJ9IMUI0. 5nm) 

[0041] SSHWiti, Jifi«fc&3*fc: X h M£M 

mmzx-oTB&Lfz. *tj, it^)«^3xi 
o - * p a urrc*> o . saw* 2 o^setaiKW lt« 

mmm^ ¥--?^im^m^zmmLx^m^^m 

vx^a5^«ofi[Si:-SrrsJ:3fc:M#£ES^-a. c 
C0*t^-CT;P 5-»7A£240n raWfJCIf LT. 
S^l 0 0mm. b-yf-300/zm (AHlS250/i 
m) x 2 0 0*c7)X t- ?4 T#mzMM£^?-->? 
Ltz. 

[0042] Z\CD£ olzLXma Oum, t 7 f 100 
um^ «8 1 6*1?) I TOX h 7^f 

250wm, b-yf-3 0 OumCOXb^J T^mzMM 
tf2 0 0*E«Snfc*«^ h V 7Xl^7-titS 

mb-7ft272x2001Mft?». 1 OcDfBfc^ 
Wil«Mi<?DBI!P«tJ:"9«*0SfL6<?DT. H©6 5/i 
m. 2 3 5wmt'J)|., 

[0043] **««^3^s zmmmfr t=woiti 

U, ^-7 0X:13lT<or;u^>'#H^T^LJt. C 
cO«^l?ffl^TtcT. ««kS±fflX?7X«i:£®-fbtt 
x,+rdf jg v ^ U 0 ttlt hZt X-m± Ltz . 

[0044] £<0tf«*!Hfe3iaS«<0lHfofcfcfcoT 

ti. y>vi)7~2 5 emm^J^-yWnLtzztwv 
ismmitmwtfr^tz. y)v/jy-m^25e^m 
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[0045] imm i 

fc. 

co 04 6] imm2 

ryf * - >>cr>mm.m$: t'commiztt lxl -mzs&m 
Lfzz t iwummm i t mmizm^mw^^ms^^ 

[0047] 

Tit. iSi^^fi^:, VYfhoHWaicML 
ZtUzX^X. 

CH2] *«Ha^fetts«a«w«®sisiai<o«iffM* 
CE3] *miiz&v&m,mMwm#7pmme>mftmz 



[05 1 ^m^m&m^m&m^-tmmm. 
[06] ^v^n@s^^<oiai)^s:*-r0. 

[07] ^/k*«H£Sl^^l&tt®£^'* - ei. 
[08] 563iaR?-fcE»fc:«±Lfc»a«!JI*5rrttSS 

[09] #*S*tf>*«BHB«:jj?f-H. 

[0io] ry**-^'*i«l»fcSsu:*«gi«>SB 

[011] T'Jf-v-v'wmfifit-SfclftjeLfc*^ 
[012] *««#l6^S^«it^^1-0. 

[^•f-^BJ] 

1. 31 nf^xsm 

2. 3 2 

3. 3 3 IE?LiiiiM® 

4. 34 ^mmm 

5. 35 mm 

6. 15. 17 ffitttt 
10 SIIMHWfcfc*^ 
1 1 II-vJS 

1 2 j^IS 

1 3 imWiXJ -y* 

14 j^SEMLM vf- 

i6 m;UTxnE.m 

21, 22 JffAy^yx 



[01] 



[05] 



[08] 



eg 8 



16 

Vs^ 



J, 1 12 14 

— y y * i sswz 

.ffSi i ^ I jVs 

^ 3 ^J,DS«(1 J.DSS2 l0SWj iDSWn 



06 

f A t 



sat 



[06] 



it 
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21 T \o 
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[021 



15)2 




^3^^DS»1 ,^DS92 ^DSWj .j^n 



15 



133 
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07 



It 
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4 1 






1 1 







[09] 



89. 




[HI 0] 



1531 0 



A 1 1 h 



[HI 1] 



@i 1 



1&3J0M 



-i 1 



' tP-,fUP 



[012] 



B3 1 2 
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[H4] 

.14 




